Swept Away by the Crowd? Crowdfunding, Venture Capital, and the Selection of Entrepreneurs
Venture capitalists (VCs) are frequently required to assess the quality of early stage entrepreneurial ventures, a process that is fraught with uncertainty. Without access performance data or even working products, venture capitalists have developed an expertise in using what limited signals are available to determine whether a new enterprise may be capable of achieving its goals (Kortum & Lerner, 2000; Lerner, 2002; Ueda, 2004) . The expert judgment of VCs about the quality of companies are highly consequential to the survival of new ventures, since VCs provide both investment and important connections to other resources (Baum & Silverman, 2004; Ferrary & Granovetter, 2009 ). Very recently, however, an alternative funding system for new ventures has emerged in the form of crowdfunding. Rather than relying on expert opinions, crowdfunding allows millions of individuals to make decisions about which entrepreneurial projects they wish to back.
Though the amateurs and the experts differ in many key ways, they are ultimately assessing whether early stage entrepreneurial ventures have the ability to succeed at their goals by looking for signals of quality. While the rise of amateur communities and crowds has been widely discussed (Bagozzi & Dholakia, 2006; Jeppesen & Frederiksen, 2006; Lee & Cole, 2003; Mannes, 2009) , there is no clear evidence on whether they would approach signals of venture quality in the same way as experts, or with the same consequences. Indeed, given the differences in incentives, experience, and training, amateur communities may have very different approaches to judging project quality. Using a unique dataset of crowdfunding efforts, I seek to shed light on the approaches of experts in assessing entrepreneurial quality by comparing their funding selection process to the role of amateurs.
The process by which expert VCs assess new ventures has long been of interest to scholars (Amit, Brander, & Zott, 1998; Franke & Gruber, 2008; Gompers & Kovner, 2006; Higgins, Stephan, & Thursby, 2011; Kirsch, Goldfarb, & Gera, 2009; Shane & Cable, 2002) , who have also noted the gender and geographic biases that distort VC assessments (Greene & Brush, 2001; Harrison & Mason, 2007; Stuart & Sorenson, 2003a) . By contrast, very little is known about crowdfunding, and, indeed about funding regimes outside of the traditional VC environment (Harrison & Mason, 2007; Schwienbacher & Larralde, 2010) . Though both expert VCs and amateur crowdfunders provide seed funding to new ventures, there is no reason to expect that crowdfunding backers and professional venture capitalists use the same selection criteria in choosing ventures to fund. I use this contrast to examine the signals to which amateurs and experts respond, and the consequences of these choices on the demographics of funded entrepreneurs. Despite the radical differences in selection environments, I find that entrepreneurial quality is assessed in similar ways by both VCs and crowdfunders, but that crowdfunding alleviates some of geographic and gender biases associated with the way that VCs look for signals of quality.
Theory and Context

Venture Capital and Entrepreneurial Selection
Technology entrepreneurship is a critical engine of both technical change and disruptive innovation (Schumpeter, 1942) . For at least a quarter century, technology entrepreneurship has been largely been defined by the Silicon Valley model (Kenney & Burg, 1999; Saxenian, 1996) . In that model, venture capital firms serve as a key actor, and are often considered to be the most important actors in the system outside of the entrepreneurs themselves (Ferrary & Granovetter, 2009; Kenney & Burg, 1999) . VC has held this critical position in the institutional environment of technology entrepreneurship since at least the 1970s, and, though the industry has expanded and contracted several times since then, the nature of venture capital itself has been fairly stable (Gompers & Lerner, 2001 .
Because of the importance of venture capital, the process by which VC is allocated has been studied extensively. The "venture capital cycle" (Gompers & Lerner, 2004) begins when venture capitalists locate firms of interest, primarily through network connections and direct contact with entrepreneurs. Out of this population, venture capitalists select firms for financial investment based on expected return and fit with an existing portfolio (Amit et al., 1998; Baum & Silverman, 2004; Gompers & Lerner, 2004; Shane & Venkataraman, 2003) . After this initial investment, the venture capital firm then plays an active role in shaping the portfolio firms, granting them reputational effects from VC endorsement (Hsu, 2004; Stuart, Hoang, & Hybels, 1999) ; providing monitoring and governance (Gompers & Lerner, 2004; Lerner, 2012) ; and providing access additional resources for the firm (Baum & Silverman, 2004; Ferrary & Granovetter, 2009 ). Since VC firms sit at the center of so many networks of influence, they fulfill a critical role in the innovation process of high technology ventures (Ferrary & Granovetter, 2009 ).
Of these many roles for VC in the technology entrepreneurship system, one of the most critical is selection. Venture capitalists, by choosing which firms to provide with resources, help determine which entrepreneurs, and ultimately which technologies, will succeed. Evidence suggests that venture capitalists are quite efficient at the selection of promising technological opportunities relative to other sorts of corporate entities (Kortum & Lerner, 2000; Lerner, 2002; Ueda, 2004) .
However, venture capital decisions are often made on relatively little data, and are subject to cognitive biases and limitations on knowledge (Baum & Silverman, 2004; Ferrary & Granovetter, 2009 ). This makes selection an especially important interaction between venture capitalists and technology entrepreneurs.
The venture capital selection process has been studied by many scholars (Baum & Silverman, 2004; Dushnitsky, 2009; Kirsch et al., 2009; MacMillan, 1986; Stuart & Shane, 2002) .
Researchers have found that since technology entrepreneurship is inherently uncertain, investors often need to act on partial information about particular ventures. Particularly important in the selection process, given the often diffuse and unreliable data that surrounds new ventures, are potential signals of quality (Michael, 1974) . These signals can include endorsements from trusted third parties, the backgrounds of founders, and the degree of preparation and care that goes into the pitches made by entrepreneurs (Beckman, Burton, & O'Reilly, 2007; Kirsch et al., 2009; Phillips, 2002; Sørensen & Fassiotto, 2011) . The expert VC selection process is often highly personal in nature, with these signals communicated during face-to-face meetings, shared activities (such as group cycling), and the extensive use of shared network connections (Fiet, 1995; Hisrich & Jankowicz, 1990; Williams & KOMISAR, 2005) .
Of the critical signals identified by expert VC investors, scholars have found that venture capitalists seem to be particularly attentive to the quality of the startup team in making decisions about whether to invest in a particular venture (Franke & Gruber, 2008; Fried & Hisrich, 1994; Shepherd, 1999) . In particular, given the variability in individual ability (Mollick, 2012) , the backgrounds and past successes of founders is used as a signal of potential future success (Franke & Gruber, 2008; Sørensen, Burton, & Beckman, 2002) . VCs have come to believe that past performance is the best indicator of future performance, and thus are more likely to fund organizations that spin off from prominent firms or successful projects (Beckman et al., 2007; Chatterji, 2008) .
Signals of quality can come not just from the startup teams themselves, but also based on social network connections. A number of scholars have demonstrated that endorsements and alliances with prominent third parties can assist startups in gaining access to resources (Baum, Calabrese, & Silverman, 2000; Baum & Oliver, 1996; Stuart et al., 1999) , and that venture capitalists look for these endorsements when making funding decisions (Baum & Silverman, 2004) .
These endorsements are important not just because they represent critical sources of resources for firms (as in the case of alliances), but also because they serve as reputational signals, especially where high status organizations are willing to use their prominence to back a new venture (Baum et al., 2000; Shane & Cable, 2002; Stuart et al., 1999) .
Though much of the selection process relies on the reputation and demonstrated ability of entrepreneurs, expert VCs also judge the degree to which entrepreneurs are prepared to exploit the opportunity they have identified (X. Chen, Yao, & Kotha, 2009) . While research has been divided on the importance of business plans in general (Delmar & Shane, 2003; Foo, Wong, & Ong, 2005; Honig & Karlsson, 2004) , business planning does seem to indicate a level of preparedness that is associated with successful selection by VCs and angel investors (Cardon, Sudek, & Mitteness, 2009; X. Chen et al., 2009) . Venture capitalists look for preparation as a signal that entrepreneurs understand the risks and pitfalls of a new business, and have an approach to address some of these concerns.
While team background, endorsements, and demonstrated preparation all serve as important signals that a new venture is more likely to succeed (Michael, 1974; Shepherd, 1999) , the fact that these assessments require both common networks and face-to-face interactions introduces biases into the VC process as well. The biases stem from limitations on how VCs gather signals, and they are without clear justification in performance.
One particularly well-studied bias is geographic. Venture capital investments are highly concentrated in just a few areas, where both entrepreneurs and venture capital firms are located (H. Chen, Gompers, Kovner, & Lerner, 2009; Kenney & Burg, 1999; Owen-Smith & Powell, 2004; Shane & Cable, 2002; Stuart & Sorenson, 2003b . There are many reasons for this clustering, including the benefits of spillover and talented pools of successful entrepreneurs (Feldman, 2001; Kenney & Burg, 1999; Owen-Smith & Powell, 2004) , but at least some of the reason why VC selection is limited is due to limitations on VC networks and the requirement of face-to-face interaction. Specifically, VCs prefer to have direct access to and oversight of portfolio firms, and such monitoring is significantly easier when firms are within a driving distance of the office of the VC (H. . Along these lines, Sorenson and Stuart (2005) , find that the average distance between a lead VC and their investment is 70 miles.
A second set of biases is related to the gender of entrepreneurs: though women make up over 40% of all business owners in the US, less than 6% of venture capital funding has historically gone to companies with female CEOs, and only 1.3% of VC-backed companies have female founders (Canning, Haque, & Wang, 2012; Greene & Hart, 2003; Harrison & Mason, 2007; Stuart & Sorenson, 2008) . Further, only 14% of all venture capitalists are women, and many female entrepreneurs believe that there are strong gender biases in VC funding (Miller, 2010) . These biases may be due to gender prejudices. However, scholars have also suggested that an alternate cause of these biases are homophily, as male entrepreneurs are more likely to be selected by male venture capitalists based on shared networks and social preferences (Ruef, Aldrich, & Carter, 2003; Stuart & Sorenson, 2008 
Crowdfunding
Crowdfunding is a novel method for funding a variety of new ventures, allowing individual founders of for-profit, cultural, or social projects to request funding from many individuals, often in return for future products or equity. Crowdfunding projects can range greatly in both goal and magnitude, from small artistic projects to entrepreneurs seeking millions of dollars in seed capital as an alternative to traditional venture capital investment (Schwienbacher & Larralde, 2010) . With billions of dollars invested in this manner (Espositi, 2012) , and large-scale action by the US Congress to encourage crowdfunding as a source of capital for new ventures, crowdfunding offers a potential alternative to the traditional models by which early-stage startups receive funding, including venture
capital. Yet crowdfunding remains relatively unstudied (though see Kuppuswamy & Bayus, 2013) , outside of the still-uncommon analysis of particular crowdfunding efforts (Agrawal, Catalini, & Goldfarb, 2010; Burtch, Ghose, & Wattal, 2011) .
Crowdfunding refers to a variety of different efforts by entrepreneurs -cultural, social, and for-profit -to fund their efforts by drawing on relatively small contributions from a relatively large number of individuals using the internet, without standard financial intermediaries. In one of the few published overviews of the topic, Schwienbacher & Larralde (2010) define crowdfunding as "an open call, essentially through the Internet, for the provision of financial resources either in form of donation or in exchange for some form of reward and/or voting rights in order to support initiatives for specific purposes". Crowdfunding draws inspiration from concepts like micro-finance (Morduch, 1999) and crowd sourcing (Poetz & Schreier, 2012) , but represents its own unique category of fundraising, facilitated by dozens of internet sites devoted to the topic.
Crowdfunding embraces a wide range of potential funding needs. Many crowdfunded projects seek to raise small amounts of capital, often under $1,000, to initiate a particular one-time project (an event, for example). In these cases, capital is often provided by friends and family, and crowdfunding is simply a mechanism for gathering funds. Increasingly, however, crowdfunding appears to be a viable source for entrepreneurial seed capital (Schwienbacher & Larralde, 2010) , allowing entrepreneurs to raise the initial money required to start their new venture (Evans & Leighton, 1989) . For example, of the fifty highest funded projects on Kickstarter, the premier crowdfunding site, 45 have turned into ongoing entrepreneurial firms.
Crucially, crowdfunding offers a method of funding entrepreneurial ventures that differs in almost all aspects from venture capital funding. First, rather than being oligopolistic, it is democratic -over two million people have funded projects on Kickstarter alone. Second, as opposed to the tightly-knit VC community, crowdfunding backers are loosely organized, if at all. Third, compared to the closed networks of Silicon Valley, in crowdfunding almost all communication between those seeking funding and potential backers occurs in open, online communities. Fourth, crowdfunding in its current form involves no equity or monitoring rights 1 ; backers have little to no further influence over organizations they backed, and gain no return other than the potential of a future product.
The process of crowdfunding is also very different than fundraising through venture capital.
Individuals seeking funding publically list their projects, along with a fundraising window, and their desired capital raise (called a goal in crowdfunding). This public information also includes a description of what they hope to accomplish with the money, rewards they offer in return for funding, and any other material they hope will make the case for their efforts, including videos and pictures of prototypes. The project initiator then tries to promote their project, using social networks, media, influential individuals, and other means. The goal is to attract individual backers, or funders, that will pledge to support the project if the fundraising goal is met. There is often a substantial dialogue that develops between project proposers and potential backers, as comments, questions, and discussions take place on both the crowdfunding website, as well as external venues such as Twitter and Facebook. If the project achieves its goal, the money is transfer to the proposer, who has no legal obligation to the backers to complete the project, though, in practice, almost all projects make a serious effort at achieving their goals (Mollick, 2013) .
A relatively small proportion of individuals seeking crowdfunding are technology entrepreneurs, as crowdfunding is increasingly popular in the arts and other fields (in 2012, 10% of Sundance films were crowdfunded (Dvorkin, 2013) ). However, crowdfunded technology entrepreneurs have proven to be extremely innovative. According to industry experts, many of the most important projects in consumer electronics as of 2013 are funded by crowdfunds, including novel 3-D printers, electronic watches, video game consoles, and computer hardware (Jeffries, 2013) .
Further, some of the most successful crowdfunded projects were turned down by venture capitalists, before successfully raising funding from sites such as Kickstarter (Jeffries, 2013) . Crowdfunding is likely to continue to evolve, but in the context of the collected data, during the time analyzed, crowdfunding is viewed as an important and viable source for raising funds for innovative technology startups.
The selection of projects for crowdfunding offers an alternative selection environment to the VC-centric expert that prevails in technology entrepreneurship. There is no reason to suspect that the way that crowds select fundable projects would be the same as the way that VCs evaluate them.
In every key variable, from expected outcomes to knowledge stocks, crowdfunding backers differ from
VCs. This, then, provides an opportunity to compare expert versus crowd assessments.
Crowdfunding and the Selection of Entrepreneurs
The nature of crowdfunding implies a different role for individuals from those "crowds" studied by scholars interested in crowdsourcing (Poetz & Schreier, 2012) , prediction markets (M. Chen, 2008; Ray, 2006) , innovation tournaments (Boudreau, Lacetera, & Lakhani, 2010; Terwiesch & Ulrich, 2009) , and collective and group innovation (Jeppesen & Frederiksen, 2006; O'Mahony, 2003) .
In most studies involving crowds, a market or selection mechanism exists to aggregate the output of the crowd and select the most appropriate outcome -whether an innovation, a price, or a product --from out of many possibilities. Crowdfunding, however, relies on a large number of amateur investors making individual decisions. While the success or failure of a particular project may be influenced by the degree of investment already made (Kuppuswamy & Bayus, 2013) , investment decisions are individual, not collective. There is no price-setting mechanism, tournament, or selection process that aggregates crowd preferences. Thus, the crowd in crowdfunding can be thought of as a collection of fairly independent amateurs. First, we know that VCs look at evidence of past success as a strong signal of the future outcomes (Beckman et al., 2007; Franke & Gruber, 2008; Sørensen et al., 2002) . It is not necessarily a given that crowdfunding would work the same way. However, given the diminished nature of identity online, it is not clear that potential investors would view background as being of as much important. More importantly, there is an emphasis on being a "misfit" in amateur online cultures that tends to privilege authenticity and informal connections over conventional establishment ties (Clay, 2012; Mollick, 2005) . However, I would argue that history would provide credibility even to amateurs, as teams with a demonstrable history of success are viewed as more likely to deliver results, and therefore more likely to receive funding. The logic for venture capital and crowdfunding should be the same in this case, leading to H1:
H1: Entrepreneurs who demonstrate a history of successful projects are more likely to be crowdfunded.
A related issue is that of endorsements, which play an important role in VC decision-making (Shane & Cable, 2002; Stuart et al., 1999) . For venture capitalists, endorsements occur through network ties to prominent entities, and serve as signals of quality. Whether endorsements ultimately play a similar role in crowdfunding is less clear. Since they do not occur through trusted social networks, endorsements in a crowdfunding setting do not have the exchange characteristics of endorsements through personal networks, where reciprocity is possible (Brass, Galaskiewicz, Greve, Tsai, & Anonymous, 2004; . Endorsements may be thus viewed more cynically in the crowdfunding context. Even in this diminished state, however, endorsements should still play a role in providing signals of quality in crowdfunding, leading to H2:
H2: Entrepreneurs who demonstrate third-party endorsements are more likely to be crowdfunded
The signal where the difference between VC and amateur views is likely to be largest is preparedness. Venture capitalists look for preparedness as a quality signal (Cardon et al., 2009; X. Chen et al., 2009) . In crowdfunding, passion may trump preparedness, as many observers believe that crowdfunding backers look more towards surface details than the ability of entrepreneurs to execute (Bogost, 2012) . Research that demonstrates that most crowdfunding projects deliver late further suggests that preparedness, especially in the form of working prototypes and demonstrated products, may be less clearly emphasized (Mollick, 2013) . Nevertheless, I would expect that crowdfunders, like VCs, ultimately act to rationally assess the quality of projects, of which preparation is a key indicator.
H3: Entrepreneurs who demonstrate preparedness are more likely to be crowdfunded
Though VCs and crowdfunders may, as hypothesized, agree on the signals that indicate entrepreneurial quality, they likely do so in very different ways. Due to the need for in-person evaluation and monitoring, venture capital investments are highly concentrated in just a few areas, where both entrepreneurs and venture capital firms are located (H. Kenney & Burg, 1999; Owen-Smith & Powell, 2004; Shane & Cable, 2002; Stuart & Sorenson, 2003b . Agrawal, Catalini and Goldfarb (2010) , have argued, however, that crowdfunding need not be subject to the same geographic constraints as in VC investment. In their study of crowdfunding in the recording industry, they find that backers are much more widely geographically distributed, though backer distance is constrained by the social networks of the musicians seeking funding (Agrawal et al., 2010) . This wider funder distribution relaxes a geographic constraint on where funding comes from, but it does not directly address the geographic distribution of successful projects themselves. Here, we might expect to see a similar effect. If monitoring is less of an issue, and backers are willing to fund projects outside of their local areas, then successfully funded entrepreneurs themselves might be more widely and democratically distributed in crowdfunding than in VC selection.
H4: Selected projects are less geographically concentrated in crowdfunding than in venture capital.
An extremely small percentage, between 1% and 6%, of VC backed companies have female founders (Canning et al., 2012; Greene & Hart, 2003; Harrison & Mason, 2007) . This gender bias may be due to in-network homophily (Stuart & Sorenson, 2008) , outright misogyny (Holmquist & Carter, 2009) , or a mix of these factors. In any case, these biases should not be as evident in crowdfunding. First, female backers may be more common in crowdfunding than in venture capital.
Even if they are not, however, female backers should be able to more easily identify and select projects by female entrepreneurs, creating more efficient matching than occurs in venture capital.
Additionally, gender should be less salient in the decision-making criteria of crowdfunding backers, since the process of backing in crowdfunding requires less face-to-face contact, and potentially less use of direct social networks.
H5: Gender is less predictive of selection in crowdfunding than venture capital.
Thus, I seek to test two sets of hypotheses. I expect that crowdfunding will respond to the same sets of signals of quality as venture capitalists. However, I argue that crowdfunding will relax some of the biases of venture capital, providing for wider access to key resources for entrepreneurs.
Data and Variables
To test these hypotheses, I used data extracted from Kickstarter, the largest crowdfunding site, which raised a total of $319M from 2.2M backers in 2012. Kickstarter supports crowdfunding in a wide range of areas, including film and the arts. For this study, however, we are interested in the use of Kickstarter in high technology entrepreneurship, and specifically as a source of potential seed capital. I thus limited the sample to only projects in the hardware, software, video games, and product design spaces -a total of 3,200 projects (less than 10% of the total projects on Kickstarter).
Hardware, software, video games, and product design are all areas of VC investment, and areas where Kickstarter is viewed as an alternative strategy to venture capital investment (Jeffries, 2013) .
I further limited the projects to include only those looking for a $5,000 or more in capital, to further focus on projects looking for more substantial funding 2 . Additionally, since Kickstarter requires its funders to be US residents, with US addresses and credit cards, I eliminated foreign Kickstarter projects, which, although they were started by US residents, were likely atypical compared to vast majority of projects inside the United States. Two research assistants were used to code the degree to which projects demonstrated outside endorsements (such as media quotes), provided evidence of prototypes or early versions of projects, and invoked past successful projects or employers by name. The raters agreed in the vast majority of cases (88% agreement on endorsement, 91% on prototypes, and 81% on the use of past project names). Kappa was substantial with regards to project names (ϰ=.57) and endorsements (ϰ=.52), and moderate on prototypes (ϰ=.45) (Munoz & Bangdiwala, 1997) . Though the models proved robust regardless of which RA ratings were used, for the tables herein I used the union of the two ratings. That is, if one RA felt there was an endorsement, and another RA did not, I coded that as an endorsement. This is because the signals of quality in crowdfunding result from the perception of an untrained group of investors -if at least part of the group of investors saw a signal as present, they would be expected to act as if the signal was identified. The RAs also coded the gender of the entrepreneurial team, as to whether it was mixed gender, all male, or all female (72% of the sample was all male, 7% all female, 8% mixed, and the rest unclear).
Further, in order to examine the role of geography in crowdfunding, I used two STATA programs, Nearstat (Jeanty, 2010) and Geocode (Ozmeck & Miles, 2011) Additionally, a number of key variables were extracted from the Kickstarter data to use as controls, including the goal size, the length of the project, the duration of the fundraising period (usually either 30 or 60 days), the project category, and whether the project was featured on the front page of Kickstarter. I also control for rewards. Many projects offer rewards to funders, depending on the level of funds they pledge. These can range from credits in film or art projects to large-scale rewards, such as the ability to direct or influence projects. A common category of rewards are the products being developed by the founders, in which case Kickstarter can act as a "pre-order" system for concepts. Rewards levels are the number of reward tiers offered to funders, typically these would start relatively small, with an acknowledgement or formal thanks, and escalate to larger rewards, including on-site visits or special versions of products. A summary of the data can be found in Table 1 , and a correlation matrix in Table 2 .
[Insert Table 1 Here]
[Insert Table 2 Here]
Hypotheses 4 and 5 require a comparison between VC selection and crowdfunding selection.
To test H4, whether geographic distribution in crowdfunding is less concentrated than VC funding, I The final hypotheses, H5, also requires a comparison between venture capital selection and crowd selection, in this case as they relate to founding team gender. While female access to venture capital is a widespread concern (Coleman & Robb, 2009; Harrison & Mason, 2007; Klapper & Parker, 2011; Miller, 2010) , confounding factors have made empirical studies rare. Especially obscure has been the nature of selection biases. Without clear data, some scholars have argued that part of any biases might be due to the fact that women tend to seek VC less frequently and are less likely to be founders of technology companies (Coleman & Robb, 2009; Harrison & Mason, 2007; Klapper & Parker, 2011) . However, there is a strong presumption that decision-making in venture capital is biased against women, either because of homophily (over 80% of VC partners are male) or for other reasons (Coleman & Robb, 2009; Holmquist & Carter, 2009; Miller, 2010; .
With data on the role of gender in selection itself is scarce, researchers have established statistics on the prevalence of female founders in venture-backed firms. Greene and Brush (2001) found that from 1987-1998, 3.5% of VC backed firms had identifiable female founders, though gender was unclear in at least half of their sample, so the rate could be as high as 7%. More recently, in a Dow Jones study of the 20,194 companies listed in VentureSource that received VC funding from 1997-2011, only 1.3% were found to have a female founder (Canning et al., 2012) . Thus, while it is not clear how much, if at all, gender biases the VC selection process, the outcome is that female founders are exceedingly rare.
Results
To examine the role of signals of quality, along with other determinants of successful crowdfunding, I conducted an analysis using logistic regression of the odds of successful funding. I controlled for the log of the goal of the project, project category, fundraising duration, reward levels, and whether the project was featured by Kickstarter on their home page. The results are in Table 3 .
[Insert Table 3 Here]
To test H1, a demonstrated history of success, I examined whether projects that listed relevant past projects or employers by name are more likely to be selected than those that don't clearly indicate a relevant background. As can be seen in Model 2, explicit past evidence of success is predictive of successful funding. This finding holds for Model 6, which includes all potential signals.
For H2, I tested the role of endorsements on selection. Endorsements were explicit hyperlinks or quotes from outside organizations or new media providing support or legitimacy to projects. Most commonly, this was a quote from a journalist or prominent blog. Again, this hypothesis is supported by Models 3 and 6 as well, as outside endorsements significantly increase the chance of selection in crowdfunding.
The final signal of quality in H3 was preparation. Here, I looked at two measures: first, whether or not the project explicitly showed a prototype or early version of the product. Secondly, I
examined whether pitches included a video. Kickstarter suggests that the key to demonstrating preparation is to include a video: "A video is by far the best way to get a feel for the emotions, motivations, and character of a project. It's a demonstration of effort and a good predictor of success." Again, both factors predicted selection in Model 4, Model 5, and Model 6, though the effects of proof of concept were weaker in the full model. This offers strong support for H3.
A key question about these findings is whether signals are important given other potential sources of information on entrepreneurs, such as social networks. While the role of social networks in securing venture capital funding has long been noted (Hsu, 2007; Shane & Cable, 2002) , such networks are of particular interest in crowdfunding. Individual networks are often harnessed to provide a supply of backers in from known acquaintances (Agrawal et al., 2010) . This raises the concern that it is the direct network of individual entrepreneurs, rather than a more general group of investors, that is providing funding to crowdfunded projects. To test this concern, I ran the logistic regression on the subsample that included Facebook friends (FBF) of project founders. The results are in Table 4 .
[Insert Table 4 Here] I find that while social network size is a significant predictor of funding, signals of quality remain important. Again, I find strong support for H1, H2 and H3. For hypothesis H1, videos but not proofs of concepts appear significant in the combined model (Model 6), but both are important individually. Overall, these results suggest that while social networks help crowdfunding efforts, signals of quality are also used by potential investors.
H4 involves a comparison between the geographic outcomes of crowdfunding and venture capital funding. In order to calculate geographic concentration, I used the locational Gini coefficient (Krugman, 1992) . The coefficient takes values greater than zero if the distribution of funded seed projects is more skewed than the overall population, with a 1 indicating complete concentration 4 (Kim, Barkley, & Henry, 2002) . Locational Gini was calculated in two ways. The first method, an absolute score, was based on an even distribution of populations across the 366 MSAs. The second method was a relative score, which compared concentration of funding to the 2010 census population figures per MSA. I used a jackknife approach to generate the standard errors.
[Insert Table 5 Here]
As can be seen in Table 5 , locational Gini coefficients were smaller for crowdfunding, indicating less concentration than in the case of VC seed funding. Three of the four Gini coefficients for crowdfunding were significantly lower than that of VC. However, the difference between the relative locational Gini coefficient for crowdfunding of large (over $5,000) projects was not significantly different than the Gini coefficient for VC funding. These results match visually with the maps in Figure 2 , which show that while both crowdfunding and VC selection are clustered, they are not necessarily clustered in the same areas. The analysis of Gini coefficients offers partial support of H4: crowdfunding does seem less concentrated than VC funding, though the difference is not great in magnitude.
[Insert Table 6] [Insert Table 7] Finally, I turn to H5, the role of gender in crowdfunding and venture capital in Tables 6 and   7 . Among crowdfunded proposed projects, 142 were by women alone, 199 by mixed groups, and 1,560 by men alone (an additional 198 were not identifiable by gender). Female founders are thus present in 16.2% of proposed projects. Out of the 592 funded projects, 45 were from all-female teams, 80 from mixed gender teams, and 58 from teams not identifiable by gender, indicating that female founders were present in at least 21.1% of funded projects. This number is fifteen times higher than among VentureSource VC-backed companies. Further, gender was not predictive of selection under any specification, as can be seen in Table 7 . These findings offer strong support for H5, that crowdfunding has less gender bias than VC selection.
Together, the results support H1, H2, and H3. Crowdfunding, despite being very different than VC funding, seems to respond to similar signals of quality. The data also supports, H4, though more ambiguously. Crowdfunding is less regionally concentrated, though not by a large margin.
Finally, I found strong support for H5, crowdfunding appears to be less biased towards female entrepreneurs.
Discussion
Prior to the development of crowdfunding, venture capitalists acted as the central institutions of technology entrepreneurship, as even alternative funding sources -such as angel investors or seed incubators -served as first step towards the eventual pursuit of venture capital.
Crowdfunding differs in almost every respect from VC. Where VC is controlled by a few experts, crowdfunding relies on millions of individuals with uncertain backgrounds. Where VC sits in the center of a web of networks designed to identify and nurture startups (Ferrary & Granovetter, 2009 ), crowdfunding operates independently of any existing institutional structure in entrepreneurship.
And, where VC investment is rewarded with equity and monitoring rights, crowdfunding does not require equity participation, and offers no guaranteed rights to funders. Given this setting, it should not be surprising that critics have raised concerns that project quality may not be as clear or as influential to funders in crowdfunding settings, compared with more traditional investments (Bogost, 2012) .
And yet, the findings suggest that the signals of quality that are used by VCs to assess the viability of new ventures are also used by crowdfunders. This bolsters the validity of these signals as indicators of startup potential, but also suggests that crowdfunding has the ability to distinguish quality potential projects from less promising ones. From this perspective, funders act like venture capitalists or other traditional sources of capital and evaluate the quality of the product, the team, and the likelihood of success (Gorman & Sahlman, 1989; MacMillan, 1986) . Since some projects are better than others, they receive funding, and lower-quality projects receive little to no backers.
Though decisions are made individually, quality signals are further magnified through a Matthew
Effect (Merton, 1957) that multiplies the impact of project quality. High quality projects attract backers who may promote the project to other potential backers, or external media, thus increasing the draw of the project.
Further, crowdfunding seems to avoid some of the biases that are pervasive in VC selection.
Crowdfunding is more democratically distributed than VC funding. This is in part due to an easing of location-based restrictions on the extent of VC networks and monitoring abilities. It is also likely due to the fact that entrepreneurs can draw on backers from many locations using electronic communities and personal connections (Agrawal et al., 2010) . Clustering still occurs, however, and the unequal distribution of high technology projects is not that different in magnitude than the inequality of VC-backed projects. This clustering does not appear to be related to differing selection criteria across different regions. In a separate regression (not shown), I tested whether the number of other Kickstarter projects in a region predicted success in fund raising, but found no significant effect. This suggests that the clustering may, instead, be due to the spread of Kickstarter across communities, since the crowdfunding approach is still quite novel.
More decisive were the results on gender biases in crowdfunding. The proportion of crowdfunded startups with female founders was larger by an order of magnitude than that of VCbacked firms. And, while there is little clear research on the ways in which gender bias occurs in the VC selection process, no bias was found in the analysis of crowdfunding success. Despite this, the proportion of crowdfunded companies with female cofounders was far less than the proportion of all firms in the US with female founders (Holmquist & Carter, 2009 ). This may be due to the fact that women are more reluctant to seek particular sorts of funding, and are generally less prevent in high technology entrepreneurship (Harrison & Mason, 2007) ; or it may be due to other forms of bias that
were not readily detectable.
The fact that selection in crowdfunding looks to relevant quality figures while mitigating bias is important in the nascent movement to understand the role of institutional influence in entrepreneurship (Aldrich & Fiol, 1994; Tolbert, David, & Sine, 2011) . VC investment plays many roles in high technology entrepreneurship. Once firms receive VC investment, they also receive help professionalizing and connections to vital resources (Baum & Silverman, 2004; Hellmann & Puri, 2002 Granovetter (2009) write: "By selecting start-ups, the VC firms implicitly prevent the other agents in the complex network of innovation from collaborating with start-ups that do not get VC funding.
It could be argued that potential valuable innovations have never reached customers because they did not get VC funding to get connected to the network, but the data to evaluate this possibility would be difficult to acquire." The selections made by VCs have long-term implications for both winners and losers, and can shape the evolution of not just firms, but also the innovations they hope to bring to market.
Venture capital is thus both a critical part of the system of technology entrepreneurship and an important environmental factor in determining the outcomes of firms and innovations. The selection of some entrepreneurs (and the rejection of others) by venture capitalists can thus serve as a partial explanation of the success or failure of individual high technology entrepreneurial ventures, and even technological innovations as a whole. As Ferrary and Granovetter point out, however, this raises a potential problem about whether the institutionalized selection process is biased in a way that prevents some subset of valuable technologies and promising firms from achieving success. States and internationally (Saxenian, 1996; Schoonhoven & Eisenhardt, 2012) , venture capital is generally considered to be an important part of the growth of high technology clusters in every context (Bresnahan & Gambardella, 2004; Feldman, 2001) . Thus, the study of technology entrepreneurship involves the examination of a system where VC selection mechanisms are endemic, so VC selection mechanisms are usually an irreducible part of the system of technology entrepreneurship itself. This problem is compounded by the fact that many datasets examining technology entrepreneurship draw mostly from populations of VC-backed firms, implicitly codifying the role of VC selection as a precondition of entrepreneurial success (Busenitz, Fiet, & Moesel, 2004) . Crowdfunding creates an alternative institutional condition with which to examine signals of quality and biases, and it suggests that while there is some universality to signals of quality, the biases seem to come from the institutional setting of VC.
In addition to illuminating the ways in which the VC selection mechanism may influence scholarly understanding of technology startups, an examination of the selection role of venture capital also allows us to shed light on a second issue: the role of institutional change in entrepreneurship. Scholars have increasingly been interested in the part that institutional contexts play on in the success of new ventures (Aldrich & Fiol, 1994; Aldrich & Martinez, 2007; Tolbert et al., 2011 ). Yet, as discussed, the institutional context supporting technology entrepreneurship has been remarkably stable itself, at least during the recent internet and computer booms in entrepreneurial innovation. Thus, there is little sense of how a radical shift in the institutional environment might affect the nature and type of technology entrepreneurship that develops, and the innovations that evolve as a result. Crowdfunding shows that even with radical changes in institutional context, there is substantial stability in the signals of project quality.
There are some limitations to these findings. One concern may be that crowdfunding and VC funding represent different funding contexts in many ways, though I make every effort to generate a sample of crowdfunded projects that look like the sorts of efforts VCs fund. While many of differences between VC and crowdfunding help establish the variance in environment that underlies the paper, they can also raise concerns about whether comparing crowdfunding to VC funding is an apples-to-apples test. Most obviously, many of the crowdfunded projects are smaller than the smallest typical seen in VC seed funding, raising questions about whether crowdfunding, like venture capital, is being used by companies to start true ventures, rather than one-off projects.
I attempted to address this concern in a number of ways. Empirically, I ran the tests of hypotheses 1-3 again with only the 287 projects seeking $50,000 or more. All the results proved robust for these larger capital raises, though since proof-of-concepts and videos were nearly ubiquitous at that level of capital raise, those factors could not be properly accounted for. The gender effects also held with these larger projects, and female co-founders were better represented than in the VC samples (over 16% of projects had female founders). Similarly, using just the 122 projects with goals of $100,000 or more resulted in the same findings. Since these numbers are closer to potential seed-level funding by VCs, they provide some comfort with the data. 
Summary
In his 2012 remarks upon signing the JOBS Act to legalize equity crowdfunding, President
Obama stated that "for start-ups and small businesses, this bill is a potential game changer" (Obama, 2012) . Crowdfunding does represent a major shift -a "game changer" -in the way that startups receive vital resources. This shift allows us to examine both the role of crowdfunding, and the role of VC, in making decisions about quality technology entrepreneurship. Crowdfunding backers and venture capitalists appear to be searching for the same signals of entrepreneurial potential, though they approach funding in diametrically different ways. Crowdfunding, however, seems to be less subject to gender and geographic biases than VC. (1) (2) (3) VC (Canning et al., 2012) VC (Greene & Brush, 2001 Greene and Brush data excludes individuals of unknown gender, Crowd includes them as nonfemale. 
